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current is passing is proportional to the product of the electrical resistance of the circuit and the square of the current. In 1843 he published the paper which contains the first measurement of the mechanical equivalent of heat, which, with his subsequent experiments on the same subject, were in the main responsible for the acceptance of the principle of the Conservation of Energy. This was a remarkable achievement for a young man only twenty-five years of age, and was a striking instance of how great generalisations may be reached by patient work. He began by supposing that heat was a substance and so could neither be created nor destroyed. He soon convinced himself that this could not be true ; he then measured the proportion between the heat produced when paddles were rotated in a vessel full of water, and the work required to rotate the paddle. He found that this did not depend on the kind of fluid in the vessel or the kind of machine used to churn it, and he came to the conclusion that whenever a certain amount of heat was produced a proportional amount of mechanical work must be spent. This did not meet with immediate acceptance. Even William Thomson, who subsequently became one of his closest friends and greatest admirers, at first believed that it must be wrong. Thomson was profoundly impressed by the power of the method introduced by Carnot in 1825, and called Carnot's cycle, in predicting new physical phenomena ; for example, it follows from it that, since water expands on freezing, the melting point of ice must be lowered by pressure ; or again, since the surface tension of a soap film diminishes when its temperature rises, the temperature of a film must fall when it is stretched. Carnot's cycle, in the form in which it was first published, involved the assumption that
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